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(57)Abstract: 

PURPOSE: To prevent the wear in the water tubes of an exhaust 
heat boiler caused by the flying sand of the sand layer section by 
burning in the combustion chamber unburned gases completely 



which are produced in the decomposition and gasification of refuses 
in the sand layer section and, at the same time, making compact the 
arrangement of the exhaust heat boiler. 

CONSTITUTION: The temperature drop in a combustion chamber 5 
due to the radiation of the water tubes of an exhaust heat boiler 20 
is prevented by the arrangement that a throttling section 13 is 
provided at the inlet section of the exhaust heat boiler 20 the 
center of which is offset with respect to the center of the 
combustion chamber 5 between the combustion chamber 5 in the 
main body 1 of an incinerator and an exhaust heat boiler 20 and the 
exhaust heat boiler 20 is provided in the upper section, and the 
combustion chamber 5 is maintained at a high temperature and, at 
the same time, the sand flying from the sand layer section 4 can be 
prevented from reaching the water tubes in spite of the 
compactness of the boiler. 
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FLUID BED TYPE REFUSE COMBUSTION 
FURNACE HAVING WASTE HEAT BOILER 

The present invention relates to an 
improvement of a fluid bed type refuse 
combustion furnace having a waste heat boiler. 
More particularly, the present invention relates 
to a fluid bed type refuse combustion furnace 
having a waste heat boiler, in which unburned 
gas induced in decomposing and gasifying a 
refuse can be combusted surely and perfectly, 
and its installation area is narrow, and its size 
is compact, and a life of a water pipe of a waste 
heat boiler can be extended. 
2. Description of the Related Art 

As well known, as a refuse combustion 
facility for combusting a combustion material 
(hereafter, referred to as a refuse) such as a 
city refuse, a sludge, an industrial waste and 
the like, for example, a facility including a 
fluid bed type refuse combustion furnace 
(hereafter, referred to as a combustion furnace) 
has been mainly used. Usually, this further 
contains a heat collection facility for collecting 
a thermal energy generated by combusting a 
r e f u s e . 
[0003] 
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In the above-mentioned heat collecting 
facility, for example, large and middle 
combustion furnaces use a waste heat boiler. 
Thus, as a configuration of a refuse combustion 
facility, as shown in Fig. 4 of a diagrammatical 
configuration explanation view that is a first 
conventional example, a waste heat boiler 20 
having a known configuration is placed through 
a first exhaust gas duct 31 from a furnace 
exhaust gas outlet 9 placed on an upper portion 
of a combustion furnace body 1. 
[0004] 

Also, an exhaust gas outlet 23 of the 
waste heat boiler 20 is linked to a dust collector 
33 through a second exhaust gas duct 32 and 
linked to a chimney 36 through a third exhaust 
gas duct 34 constituted by an interposition of an 
induced draft fan 35. 
[0005] 

I n detail, as shown in Figs. 5, 6, the ^ \ 7 
combustion furnace body 1 includes a sand layer 
serving as a so-called fluid bed for fluidizing 
sand through first air supplied via a dispersion 
nozzle or a dispersion pipe placed in a lower 
portion of the combustion furnace body 1 and 
then thermally decomposing and firstly 
combusting a refuse supplied from a refuse 



supply port 8 formed in the combustion furnace 
body 1 and thereby gasifying the refuse. 
[0 0 0 6] 

Moreover, a combustion room 5 is installed 
above the sand layer. A plurality of second air 
blowing nozzles 11 penetrating the combustion 
furnace body 1 are opened in the combustion 
room 5.' In short, the combustion furnace body 
1 has the well known configuration so that the 
unburned gas induced by the above-mentioned 
thermal decomposition and gasification is 
secondarily combusted by second air blown from 
the second air blowing nozzles in this 
combustion room 5. 
[0007] 

As shown in a first embodiment, in the 
case of the refuse combustion facility having the 
so-called separation type configuration in which 
the combustion furnace body 1 and the waste 
heat boiler 20 are separately installed, it is the 
method that uses only the heat of the 
combustion exhaust gas exhausted from the 
combustion room 5 in the combustion furnace 
body 1 and can not use a radiant heat from an 
inner wall of the combustion furnace body 1. 
Thus, it has a problem to be solved, such as a 
necessity of a wide installation space, in 
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addition to a low heat collection efficiency. 
[0008] 

In view of the above mentioned 
circumstances, as shown in Fig. 5 of a 
perspective side section view that is a second 
conventional example, the combustion furnace 
having the waste heat boiler in which the 
combustion furnace body 1 and the waste heat 
boiler 20 are integrally formed into the single 
unit is proposed in which the waste heat boiler 
20 is directly attached to an upper portion of 
the combustion room .5, namely, a top of the 
combustion furnace body 1. 
[0009] 

The combustion furnace having the waste 
heat boiler, which is the second conventional 
example, has a merit that the radiant heats 
from the sand layer and the inner wall of the 
combustion room 5 can be effectively used in 
addition to the heat generated by the 
combustion of the refuse, as can be well seen 
from Fig. 5, and the installation space can be 
made narrow as compared with the refuse 
combustion facility having the separation type 
configuration based on the first conventional 
example. 
[00 10] 
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However, this has the f o 1 1 o w i ng p r o b 1 e m s 
to be solved. That is, a water pipe 21 of the 
waste heat boiler 20 is laid up to the lower 
portion of the combustion room 5 in the 
combustion furnace body 1. The endothermic 
action to the water pipe21 causes the drop in 
the temperature of the exhaust gas containing 
the unburned gas in the combustion room 5, 
which disturbs the perfect combustion of the 
unburned gas. In addition, the incoming of the 
sand from the sand layer of the fluid bed causes 
the abrasion of the water pipe 21. Thus, the 
combustion condition of the unburned gas is 
made worse to thereby shorten the life of the 
water pipe 21 of the waste heat boiler 20. 
[00 11] 

So, in order to solve the above-mentioned 
problems of the worse combustion condition and 
the shorter life of the water pipe 21, a 
combustion furnace having a waste heat boiler 
that is integrally configured as shown in Fig. 6 
of a side section view which is a third 
conventional example is proposed in which the 
center of the upper portion of the combustion 
room 5 in the combustion furnace body 1 is 
deviated from the center of the lower portion, 
and the waste heat boiler 20 is placed thereon, 
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treatment of slight hazardous substances 



contained in the combustion exhaust gas inside 
the combustion room, for example, the perfect 
combustion of CO gas and the decomposition of 
d i o x i n . 
[0014]. 

In particular, in recent years, the 
increase in a refuse of a high calorie, such as 
plastic and the like, results in a large variation 
in a calorific value caused by the refuse 
combustion, on the basis of the presence or 
absence of the plastic. The amount of the 

induced gas is largely varied correspondingly to 
the variation in the calorific value of the 
refuse. 
[0015] 

In the case of the large variation in the 
induced gas amount as mentioned above, for 
example, if the induced gas amount becomes 
little, the radiant heat is absorbed, and the 
exhaust gas is cooled by the cooled wall surface 
of the combustion room. Thus, the greater 

temperature drop is brought about. Hence, the 
temperature of the combustion room is not 
sufficiently increased. 
[00 16] 

On the other hand, if the induced gas 
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amount becomes greater, the combustion exhaust 
gas containing the unburned gas is sent in its 
original state into the waste heat boiler and 
cooled therein. Then, while the combustion 

exhaust gas is not perfectly combusted, it is 
exhausted from the furnace. Consequently, it 
is difficult to protect the exhaust of a large 
amount 'of hazardous slight substances such as 
CO gas, dioxin and the like. 
[0017] 

Moreover, as mentioned above, the sand of 
the sand layer is dispersed by the force of the 
first air blown from the dispersion nozzle and 
the dispersion pipe. However, it is impossible 
to sufficiently avoid a part of the dispersed 
sand to collide with the water pipe of the waste 
heat boiler. Thus, the water pipe is liable to 
be easily abraded. This results in an economic 
problem caused by the short life of the water 

pipe. 
[00 18] 

Therefore, an object of the present 
invention is to provide a refuse combustion 
furnace having a waste heat boiler, in which 
since unburned gas is perfectly combusted inside 
a combustion room, an exhaust amount of 
hazardous slight substances, such as CO gas, 
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dioxin and the like, can be largely reduced, and 
its installation space is narrow, and its size is 
compact, and a water pipe of a waste heat boiler 
can be extended. 

Summary of the Invention 
The present invention is proposed in order 
to solve the above-mentioned problems. 
Therefore, a configuration of a combustion 
furnace having a waste heat boiler according to 
claim 1 of the present invention is characterized 
by including a combustion room in which a 
plurality of second air blowing nozzles 
penetrating a furnace body are opened on an 
inner side of a combustion furnace body above a 
fluid bed to thermally decompose and firstly 
combust a refuse supplied from a refuse supply 
port formed in the combustion furnace body 
through a first air supplied through a 
dispersion nozzle from a wind box in a lower 
portion of the combustion furnace body, and a 
waste heat boiler is installed above the 
combustion room, wherein an exhaust gas outlet 
whose center is deviated from a center of the 
combustion room is placed between the 
combustion room and the waste heat boiler, and 
a throttling unit is placed in a linkage portion 
to the waste heat boiler. 
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[0020] 

Also, a configuration of a combustion 
furnace having a waste heat boiler according to 
claim 2 of the present invention is characterized 
by including a combustion room in which a 
plurality of second air blowing nozzles 
penetrating a furnace body are opened on an 
inner side of a combustion furnace body above a 
fluid bed to thermally decompose and firstly 
combust a refuse supplied from a refuse supply 
port formed in the combustion furnace body 
through a first air supplied through a 
dispersion nozzle from a wind box in a lower 
portion of the combustion furnace body, and a 
waste heat boiler is installed above the 
combustion room, wherein a throttling unit is 
placed between the combustion room and the 
waste heat boiler, and an upper portion of the 
combustion room is deviated from a center of the 
combustion room, and a re-combustion room in 
which a plurality of third air blowing nozzles 
are opened therein is installed. 
[002 1] 

According to the combustion furnace 
having the waste heat boiler noted in claims 1, 
2 of the present invention, in the waste heat 
boiler, its center is deviated from the center of 
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the combustion room, and the throttling unit is 
placed between the outlet of the combustion 
room and the inlet of the waste heat boiler. 
Thus, the excessively endothermic action is 
never done on the side of the waste heat boiler. 
The combustion room can sufficiently receive the 
radiant heat from the inner wall thereof. 
Hence, the inside of the combustion room can be 
always kept at the high temperature. 
[0022] 

Moreover, as mentioned above, the waste 
heat boiler is installed through the throttling 
unit deviated from the center of the combustion 
room. Thus, even if the sand is dispersed from 
the sand layer in the lower portion of the 
combustion furnace body, its main portion is 
sunk in the large combustion room, and the 
remaining dispersed sand also collides with the 
wall on the 'lower side of the throttling unit. 
Thus, the incoming of the sand to the water pipe 
of the waste heat boiler is avoided. 

Brief Description of the Drawings 

Fig. 1 is a schematic side section view of 
a middle combustion furnace having a waste 
heat boiler according to an embodiment of the 
present invention; 

Fig. 2 is a schematic side section view of 



a large combustion furnace having a waste heat 
boiler according to an embodiment of the present 
invention; 

Fig. 3 is an A-portion enlargement view of 
Figs. 1, 2; 

Fig. 4 is a diagrammatic configuration 
explanation view of a refuse combustion facility 
having 'a waste heat boiler that is a first 
conventional example; 

Fig. 5 is a side section view perspectively 
showing a combustion furnace having a waste 
heat boiler that is a second conventional 
example; and 

Fig. 6 is a side section view of a 
combustion furnace having a waste heat boiler 
that is a third conventional example. 

Description of the Preferred Embodiment 

An example of a combustion furnace 
having a waste heat boiler according to an 
embodiment of the present invention will be 
described below with reference to Figs. 1, 2 
showing a schematic side section view thereof 
and Fig. 3 showing an A-portion enlargement 
view of Fig. 2. The same members as the 

conventional technique and the members having 
the same function as the conventional technique 
have the same symbols as the conventional 
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technique. 
[0024] 

A symbol 1 shown in Figs. 1, 2 denotes the 
combustion furnace body. This combustion 

furnace body 1 is configured such that a wind 
box 2 is formed in a lower portion thereof, and 
the first air supplied into the wind box 2 
through a first air supply pipe from a first air 
fan 6 is blown into the combustion furnace body 
1 from a dispersion nozzle 3a of a dispersion 
plate 3 placed above this wind box 2. 
[0025] 

A sand layer 4 serving as a fluid bed is 
supported by the dispersion plate 3. Above the 
sand layer 4, the combustion room 5 is placed 
for combusting the unburned gas through the /j 
second air blown into it from a plurality of ^J^P^ 



second air blowing nozzles 5a c i r c u m f e r e n t i a 1 1 y 
placed around an outer circumference. The 
second air is supplied into the second air 
blowing nozzle 5a through the second air supply 
pipe from a second air fan 7. 
[0026] 

Also, above the combustion room 5, the 
furnace exhaust gas outlet 9 is formed in one 
position deviated from a center of a diameter 
direction of the body, and the refuse supply port 
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8 into which the refuse is supplied is formed in 
the other deviated position (the side or the top 
plane), respectively. 
[0027] 

Fig. 1 shows an example of a middle 
combustion furnace having a waste heat boiler, 
and Fig. 2 shows an example of a large 
combustion furnace having a waste heat boiler. 
In the latter case of the combustion furnace 
having the waste heat boiler, a r e - c o m b u s t i o n 
room 10 is installed in the furnace exhaust gas 
outlet 9 in order to surely mix the exhaust gas 
and the combustion gas to perfectly combust the 
exhaust gas. In this r e - c o m b u s t i o n room 10, a 
protrusion 12 is formed on the inlet side, in 
order to agitate the flow of the exhaust gas 
flowing from the combustion room 5. In a wall 
of an upper portio n of the protrusio n_ _lJL, a 
plurality of third air blowing nozzles 11 are 
placed so as to penetrate the wall. 
[0028] 

A branch supply pipe branched from the 
second air supply pipe to supply the second air 
into the second air blowing nozzle 5a from the 
second air fan 7 is linked to those third air 
blowing nozzles 11. The air supplied through 
the branch supply pipe from the second air fan 7 
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is blown into the re-combustion room 10 from 
the third air blowing nozzles 11, as the third 
air. 
[0029] 

Above the r e - c o m b u s t i o n room 10, a waste 
heat boiler 20 is installed that has the known 
configuration in which it has an exhaust gas 
inlet 2^ having an input diameter equal to a 
diameter of a throttling unit 13 of the outlet of 
the re-combustion room 10 and a plurality of 
water pipes 21. 
[0030] 

Although it is not shown, similarly to the 
conventional combustion furnace having a waste 
heat boiler, an exhaust gas outlet 23 of the 
waste heat boiler 20 is configured so as to be 
linked to a duct collector through a second 
exhaust gas duct and also linked to a chimney 
through a third exhaust gas duct constituted by 
an interposition of an induced fan. 
[003 1] 

By the way, the linkage portion between 
the r e - comb ust ion room 10 and the waste heat 
boiler 20 is designed such that the interposition 
of an expansion joint 24 made of a SUS material 
between an end of a steel skin 10a for wrapping 
the r e - c o m b u s t i o n room 10 and an end of a steel 
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skin 20a for wrapping the waste heat boiler 20 
enables the correspondence with the extension 
of the linkage portion and the protection of gas 
leakage. 
[0032] 

Also, a member downwardly extended in a 
center of a diameter direction of the dispersion 
plate 3 is an unburned substance discharger 3b 
for discharging the unburned substances, which 
can not be combusted, among the refuses 
supplied into the combustion furnace body 1 
from the refuse supply port 8. This is 

configured similarly to the member installed in 
the lower portion of the conventional combustion 
furnace body 1, as can be seen from F i g s . 1 , 2 . ^ 
[0033] 

The operation of the combustion furnace 
having the waste heat boiler based on the 
above-mentioned configuration will be described 
below. The air supplied into the wind box 2 
from the first air fan 6 is blown from the 
dispersion nozzle 3a placed on the dispersion 
plate 3, and it fluidizes the sand of the sand 
layer 4. The refuse supplied into the sand 

layer 4 is crushed by the fluidization of the 
sand, and gasified and combusted to thereby 
generate the exhaust gas containing a large 
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amount of unburned gas. 
[0034] 

The thus-generated exhaust gas is raised 
into the combustion room 5 above the sand layer 
4. Here, it is secondarily combusted through 
the second air blown from the second air blowing 
nozzle 5a, due to the supply from the second air 
fan 7. ' 
[0035] 

By the way, in order to perfectly combust 
the unburned gas in the exhaust gas, it needs to 
sufficiently stay in the combustion furnace body 
1, and this combustion room 5 needs to be 
successively kept at a high temperature. In 
particular, this is extremely important in 
largely reducing the exhaust of the hazardous 
slight substances, such as CO gas, dioxin and 
the like. 
[0036] 

In the embodiment shown in Fig. 1, the 
center of the exhaust gas inlet 22 of the waste 
heat boiler 20 is deviated from the center of the 
diameter direction of the combustion furnace 
body 1, and the throttling unit 13 is placed in 
this linkage portion, and the combustion room 5 
having the sufficient capacity is installed below 
it. Thus, not only the stay time of the 



unburned gas inside the combustion room 5 is 
made longer, but also the combustion room 5 is 
kept at a high temperature by receiving the 
combustion heat and the radiant heat from the 
inner wall of the combustion room 5 itself. 
Hence, the unburned gas, especially, the CO gas 
and the dioxin are perfectly combusted and 
decomposed. 
[003 7] 

Also, the embodiment shown in Fig. 2 is 
configured such that the r e - c o m b u s t i o n room 10 
is installed above the combustion room 5 so as 
to efficiently mix the exhaust gas and the 
combustion air in the large combustion furnace 
having the waste heat boiler, and the throttling 
unit 13 is placed in the linkage portion to the 
waste heat boiler 20 of the outlet thereof. 
Thus, not only the combustion room 5 but also 
the r e * c o m b u s t i o n room 10 can be kept at the 
high temperature. 
[0038] 

Also, at the inlet of the r e - c o m b u s t i o n 
room 10, the gas flow is effectively agitated by 
the deviation from the combustion room 5. As 
a result, the proper stay time can be reserved to 
thereby promote the mixture of the unburned 
gas and the second air blown from the second air 
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blowing nozzle 5a. Thus, this is extremely 

effective for the perfect combustion of the 
unburned gas. 
[0039] 

Next, as for the combustion exhaust gas 
combusted in the combustion room 5 as 
mentioned above, the gas flow is further 
agitated by the protrusion 12 formed on the 
inner plane of the inlet side and sent into the 
re-combustion room 10. In this re-combustion 
room 10, the unburned remaining exhaust gas 
contained in the combustion exhaust gas is 
perfectly combusted through the third air blown 
from the third air blowing nozzle 11. 
[0040] 

By the way, in the case of the large 
combustion furnace having the waste heat boiler, 
as compared with the middle combustion furnace 
having the waste heat boiler shown in Fig. 1, 
the employment of the r e - c o m b u s t i o n room 10 in 
which the diameter of the combustion room 5 can 
be made short is suitable for the perfect 
combustion of the exhaust gas containing the 
unburned gas, since the combustion air can be 
sufficiently supplied into the center of the 
re-combustion room 10. 
[0041] 



By the way, the r e - c o m b u s t i o n room 10 is 
also heated by the radiant heat of the 
combustion room 5 located at the lower portion, 
and the dispersion of the radiant heat of the 
inner wall of the re-combustion room 10 itself is 
protected by the throttling unit 13. On the 
other hand, the large endothermic action to the 
water pipe 21 of the waste heat boiler 20 is 
disturbed. Thus, the unburned gas is 

combusted further surely and perfectly. 
[0042] 

In particular, effectively, an inner 
dimension d of the throttling unit 13 installed 
in the linkage portion to the waste heat boiler 
2 0 is set such that the gas flow velocity is 12 to 
15 m/sec, and a length dimension in an upward 
and downward direction is set to 0.5 d to 1.5 d. 
[0043] 

Also, as shown in Fig. 3, the following 
jii e cha nisms are asce rt a i n ed to be proper. That 
is, the diameter is gradually thinned from the 
re-combustion room 10 to the throttling unit 13. 
On the other hand, the portion from this 
throttling unit 13 to the exhaust gas inlet 22 of 
the waste heat boiler 20 is gradually thickened 
by considering the abrasion caused by the dust 

and the deposition of the dust. 
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[0044] 

On the other hand, in addition to the 
deviation from the center of the combustion 
room 5 in the combustion furnace body 1, the 
waste heat boiler 20 is installed above the 
combustion furnace body 1, through the 
throttling unit 13 to surely separate from the 
r e - c o m b u s t i o n room 10 or the combustion room 5. 
Thus, it becomes the compact apparatus as a 
whole. Even if the sand is dispersed from the 
sand layer 4 in the lower portion of the 
combustion furnace body 1, the dispersed sand 
is sunk in the combustion room 5 having the 
large capacity. The remainder collides with 

the wall on the lower side of the throttling unit 
13. Consequently, the incoming of the sand to 
the water pipe 21 of the waste heat boiler 20 is 
avoided to effectively protect the abrasion of 
the water pipe 21. Thus, the life of the water 
pipe 21 can be largely extended as compared 
with the case of the waste heat boiler of the 
conventional combustion furnace having the 
waste heat boiler. 

Advantageous Effects of the Invention 
As detailed above, according to the 
combustion furnace having the waste heat boiler 
noted in claims 1, 2 of the present invention, in 
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the waste heat boiler, its center is deviated 
from the center of the combustion room, and it 
is installed above the combustion furnace body- 
having the throttling unit at the inlet of the 
waste heat boiler and on the side of the 
combustion room. Thus, the waste heat boiler 
is compact in structure. The combustion room 
can receive the radiant heat from its inner wall. 
The combustion room or the re-combustion room 
is always kept at the high temperature. 
Consequently, the CO gas, the dioxin and the 
like can be perfectly combusted in the 
combustion room. The exhaust amount of the 
CO gas, the dioxin and the like from the 
combustion furnace can be surely reduced. 
Hence, this provides the remarkable effect to 
the improvement of the environmental pollution 
such as atmosphere pollution and the like. 
[0046] 

Moreover, the waste heat boiler is 
installed through the throttling unit deviated 
from the center of the combustion room in the 
combustion furnace body. Thus, even if the 
sand is dispersed from the sand layer below the 
combustion furnace body, the dispersed sand is 
sunk in the combustion room, and the remainder 
collides wittf the wall on the lower side of the 



2 2 



throttling unit. Consequently, the incoming of 
the sand to the water pipe of the waste heat 
boiler is avoided to thereby protect the abrasion 
of the water pipe of the waste heat boiler. 
Thus, it is possible to expect the very 
remarkable effect on the drop in the 
maintenance cost of the refuse combustion 
facility.' 
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What is claimed is- 

1. A fluid bed type refuse combustion 
furnace having a waste heat boiler, 
characterized by including a combustion room in 
which a plurality of second air blowing nozzles 
penetrating a furnace body are opened on an 
inner side of a combustion furnace body above a 
fluid bed to thermally decompose and firstly 
combust a refuse supplied from a refuse supply 
port formed in the combustion furnace body 
through a first air supplied through a 
dispersion nozzle from a wind box in a lower 
portion of the combustion furnace body, and a 
waste heat boiler is installed above the 
combustion room, wherein an exhaust gas outlet 
whose center is deviated from a center of the 
combustion room is placed between said 
combustion room and the waste heat boiler, and 
a throttling unit is placed in a linkage portion 
to the waste heat boiler. 

2. A fluid bed type refuse combustion 
furnace having a waste heat boiler, 
characterized by including a combustion room in 
which a plurality of second air blowing nozzles 
penetrating a furnace body are opened on an 
inner side of a combustion furnace body above a 
fluid bed to thermally decompose and firstly 
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combust a refuse supplied from a refuse supply 
port formed in the combustion furnace body 
through a first air supplied through a 
dispersion nozzle from a wind box in a lower 
portion of the combustion furnace body, and a 
waste heat boiler is installed above the 
combustion room, wherein a throttling unit is 
placed between said combustion room and the 
waste heat boiler, and an upper portion of the 
combustion room is deviated from a center of the 
combustion room, and a re-combustion room in 
which a plurality of third air blowing nozzles 
are opened therein is installed. 
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